; ,: V1ARKS 

ci 40-50 were pc t % . ^ s < s 

3 ' , > , ill fls C I v ( s l " Kdlvt 

ja.it aodt n;w o s > a k hn camera J (. I r> , , eodea to a-us 

mas U c elano-. c p< \ jvpudo rmd to WKX-bTCC/R. CLmn ">$ is further -Amended to ere dud 

if V ! ! - M v. C< 

New claims 51-57 are added herein. Applicants acknowledge that the Examiner stales that claim 

( N v . -hs '^iroov dent form. Thus. cL « "a^.k'v: o 

x!c«> v v or <s amended to indicate the status of a priority application, 

) J I ! \ < ' > >h K < V ' s S . 

Restriction Requirement 

! ! k ml 0 f I 11 f 

po i out jain that no serious b fou ? $ ! D NO 

together in the parent case (U.S. Se \ 0 776) Fhe similarity of these sequences is 
illusii ded in Fig. I , in which the sequences are shown to be identical in all but the first 10 and 1 1 
c m\ < v \ - -p v % { Iicnc sequences are identical for 2^2 ammo acids out of 242 and 243 

> i H (lis. vJ I S v I. 1 L !'v VvtK el 0 

< u i -><. it k m \ 
That there is no herders would appear to be particularly true since no prior art rejections have 

h en a i s{ o^ s urt < L i .ol ^ s i siv^ ^ iiso v e?k '■u'iov 

sis, , , Shenpatd tv J y - -w " 

> s s >>1 >vs .s i. w i a< > o'fu ,n j o 

the;csti\ewe !v o k s.ti, <. ^ , 1 s , , . \ - xX < „ 
an4 SEQ ID MO:<>. 



i ,r ^ ^ A ,rx JcsteluHmcL- ^ > n , * A \ , ^ - s. v ^ 

eepun\ " (SCC u> ! 

Natl, Acad. Sci. USA, 79:591-595, 591 (1982) (enclosed) { "A cell surface receptor is defined as 

specific binding of hganc\ a sienal th ^ ^ > 

<> \1 > t ^ ' N A i \\ alko 

<d 1 > utk Lsnk 1 i u ^iereceptu} 

No:x hek >• A i s 4 A uwviii e led o! i < A i k s t\ , s \ m o 

v, i u*p u > A ^< s m 5 > 1 v. v. 1 <U i ^ v -\ t > K As 

<- < i S si i! v 0 i!l> 

1 6, 3 8, and 40., as amended, include the term. The WS X- 1 /TCCR (T-cell cytokine receptor) is 
c x - v b) Yoshida et al^ Immunity, \ 5;5oo-57n AOii > s page ; >v seo< . a 

' i A 1 S <J CCs y, ' . v >n>. o , s R s 

Comimm., 246:82090 (1998)) and Chen et aL Nature, 407:9 i 6-920 (2000) as teaching WSX- 
1 TCCR. Furthermore, the specification defines what is meant by ^WSX-l/TCCR" on page 9, 
A' - f !< • <« lore ,u\ a Geo Bank accession number, and two sequences. Any 

x N nuendec 

claims 1 6, 38, and 40 should not be rejected under 35 U.S.C. § 112, % 2. 

35 U.S.C. 8 112, <t 1 

Claims 16, 26-31, and 33-40 are rejected under 35 U.S.C. § U2, % 1. The Office Action 

4. K - v. v . ^ k J v I >1 s L M < <• A „ Vl IX "! K ■> 

at least 17, 20, 25, 30, 35, 50, or 75 amino acids ofSEQ ID NO:2 or % variants of SEQ ID NO:2 
because the claims do not require thai said polypeptides possess any particular function. Chums 
> 38 4 dod t « the chinned ] x-nti \<i 

s 34 cancelled here ts claims 26 id 33 ! \ 

I ^ V l i i Vt 



I fx nris ti >' he les v>^ii^^ 1 > it, > ne.i 

alleged to be necessary is undue, not whether any exiserunentanor; ;s necessary. In re Angsiadi, 
537 P. 2d ' '\n 504 iuI'a 1976 k When the art typically engages m a type of experimentation, 
! i hu f * < J s ^ v t s i > 

reflux • 9.29 F ?d 660, 661 (Fed Or 1991} 

enti 54 (Sine i s the c net! t gnumts with the recited 

functionality without undue experimentation. Furthermore, the Office Action states that the 
specification teaches methods to detect receptor binding (Office Action, page 5). The number of 

v (. I t v i-> li <. S> i U 

the art can identify v create the fragments, especially as the sequence will be contained < bu 
the sequence defined by SEQ ID NO:2, given the teaching the spec icatiou as * < ndmg U 
WSX-l/TCCfU >e delectet i of the k fined in amended chums 

16, 58 ai M iep ndent on claim 16 will not require undue experimentation, but. 

rather s\ s 1 mtinc senaiol ne of ski he rt hven the 

t x ^\cnf h iu,aeV v, ; t h I i 

the enable rient jvp t is 

Claims 16, 26-3 1 , and 33-38 and 40 are further rejected under 35 U.S.C. §1 12. 11 , as 

v \ S v V * v. ! 1 . S 8 < V. v i . ! <it> v U 

i i v s v i •> v. , Cd s i\ , K> 1 Hi Ukkd 

ere to sp< cung to WSX fC't R \sn( ed a X s PL 5 2163 1 A (Rev 5) ''[tjhere is a 

strong presumption that an adequate written description of the claimed invention is present in the 
n > v , a u viu u _ ) n «. s ^ j.tw t si* . \ - tk 

Written Description Guidelines indicates that variants oi'a single disclosed species claimed with 
a fit ic to ten deseri t c hue- for n ^ c ng 
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function. 

As-mienA o 1 5- < ^ ,nJcp as 1 <, . i v . < aednectcd 

» » x n\ MCCR 'The fragments and variants arc described at least at 

page 1 1 (lines 1-7 and lines 14-22) and page 13 (line 4) - page 19 (line 10). As described 
above, assays for identifying binding to WSX-1/TCCR are provided in the specification as well 
\ v. " it. k i 1 )!! - 1 the <. s v <. ^ 

v ^ iv.) > ) a v <. n o< . out i. itil -> < ^ I \ o1 ftr.Uen 
description, 

Po f es reasons, Ippiica ts reques vvithdr val oi he rejection under 35 1 S.C § 12, 
fi be withdrawn. 



Mew Claims 

New claims 51 -5" are added herein. The Applicants believe those claims rail v t tin he 
v k\ el tl . o oc o. grvup I has, the Applicants request that the new claims be considered. 
S pi i U ^ s i ^ s.an U ui « <. ^ > v s » "M * j 

the kvi tp „ > v s. ^ rfkaO> rts ate d. ^rho at page 1< "<s I the 

Sot PI Gshitio ? tii. o as 
i 1 (. <. - uks. j j\ » ine <> 1 iMfi. 

application, Lundbiad and Noyes is incorporated by reference at page 55, lines 18-20 of the 
specification. 

Support for new claims 55, 56, and 5? can be found in the specification, far example, on 
- n v ! o ^ 22 i' . ra 

e ends i. to structural domain boundarie die C and o.t 

02'}; and page 33, lines 10-12 (methods using fragments). 
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1 o t 10 e s i above, the App * < ! e „ , is is , k in 

o . k < v \ i> d ^ 1 * > 1 u v iv cm 

reques sd \ lev k* >i 11 1 laims remaining in tl us implication is c imest > soli; ited 

In the event that a telephone conversation could expedite die prosecution of this 
y , , , - , * > v. tl he i uk a ^ N - x 

5 extension oft ok ire provided hi intend s s 
V- . : ; * vJ \ -- arc behc^ed :o be due* however, please apph ate charges oi credits to deposit 
v r ! ^ N . s \ i > . \o ]oo22>OU~ )>2 

- ' , s n\ i' e< 

Pate: 1^ 3*0 ,900 

Fish t v U tan. 
1180 Peachtree Street, N.E. 
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s^ s " ^\ i 

Tina Williams MeKeon 
Reg. No. 43,791 



! \-0 V. A,.... > ! , . \ 

Ye; Vsi . eto- -5K5, jajraary 1S82 



Biochemical signal transmitted by Fey receptors; Pliospiiolipase A 2 
activity of F€j2h receptor of murine macrophage cell tine PSSSB^ 

Tsunko Svzvszt, Taisuo Sasto-1a», Raj Sadasivan, and Toskimasa Nitta 

i)«iK>tm<N>trf«iavbteics>-, I'^vcrsky </[ Ni«iicaJ Ccn!e:, City. K3r,i.»s <*;tXi 



■ 5 v > . r% < lyssteoflhe PSS-SD t 

*01ax % « » r i. - , > 1 5 < ' < i ' F< > i 

wtiis, Sffbw tsiupi«:-d fe> Iwat-iggregaied kiman Sg€ (IgC- 
> ^ ( >s i t < 

! ryi i-hf-xatieeyi?j>cero-3-p|j05plK>eho- 

; <v - i \t ! h Kl >!Kt In 1*8 

pwiekvs wai; j< ,! purified »>• Scphadex <- iti ge! fiifcrattot* 
slid is « i .<> t » s v . the t w.(!!c <i ' M uvea. Xhe isefeted 
j - esdry boand sa igC2a, hui sso£ to 

IgCiiK -»kr' t h >< 3 h >he« v 'i * t r.dieg proteins 
luGZb but sot to I§G2a. Phosphatidylcholine- 
binding pretoios possess-ril a typfcal ehcwpkdipase A s activity 

vi ' • > . e pH SiS, depended im Ca 2+ , and 

vhm specific f«r cleavage sffatsy acid from the C-S s to.is< of She 

t 1 > < i j < v 

activity w&s aagsseBted d-feltf by prciatrabsttog s< in 1 J 
]<H<r-b:»ding pretoisss < < i s i>i < k J s ? < tc JgG2i> < • 
- cy ~ = to;€-bpsbtosi smtttos, ok n other > xt s < «;.>> 
V J? i't < i > h 

sigsiifkassce of Fcy& receptor of ?38§X> S ma«r«?lias« eeli Ihse 
<• eras osphciij * s activity at " eJ 

i 4 ra ncnt 



Fey receptor ;.et ebb is .an integral membrane phe.spkdipe.prcy- 
v thai specifically binds the Fo pottices ei SgC proteras at i 
surface visrKHis ct-ils. u;-:;i;dij;E': S 1 - t - arid mac;'^ 
« ) i t K * t ic tt! vs-fave 

to P;e issisiBtif rc-s^inse is saut yei ck-asSy defined, ivirh oae 

( , ' - S - i - S, 

t- ! >r (! i . 

dsated cytotoxicity S). 

v u « itidi tTdiwjr.its, 
i >i i , * , ' < ( 

ta«w. Itnm»»» cns»p!«»es have bees (mown to suppress kt 
i < t! ( < Such 
.siipps-esiiiiii eosiid rssuit Cross- tho i-scrt;ased sy;»;h!;s:S f>s pros- 
i;ig:;iAd;:os \ 0: -he E scnes, sviach a p(>te«; iiihibitots 

diesis t-v hursiiiis ;ii well as fsurine peniosieid iiiscrophages ;jpc>fi 

i' " t • 1 ! 

com^es^ has *»v« fn^rt«J tl5-' P O e of Ji= 1 una ratt^ 
i;:-r.it, !jS yj ;5?s 0 i P(i syjrdsesis is the- aciiv; : i;Oi : i ! t i 

\. k " : > 

;sr the <. -2 ;sos ot pi:i»r;}iOi:f;ids to 't < m «rssatii;-afee 
tt^ « ; - , sorotrCs-lht if the 

specific P!;sPi;;p; ci'th^ Fey pi>r;iot; to Fey 8 at the ccit iurfeee 
aetivis-es . •■ ^ > - \ Fey8 to be either deseiy as- 
socis&M with t ; r ;>ven ider.Peai to , t s > 1 \ if 



'The p^hh<:afeev:.s(s;dtoisartick debayec i» part by page steyte 
% . i ■ 

its a<x>::-r«aise vvaii; 18 U. S. C. |IT3» wtely to todieate tots fat 



human 8 c ^ 1 , . - < 0 % v » 1 

Fc-bitsditig ajid phosphobpase A 2 activity. 

i * ! > » t \ h[ 

, " ' I ' i ' < ' - , 1 

p 1 A; Mxvitv is raised. The da-;too <■> pspet wifi deta- 
Mo dsat the picteins ;s;;hi;ed inse-; ibs; detersps;r; lysaie Qi 
?3yesD. o-enrse nvaer;;phi>>p: eel: \ by arbriiiy i:b-'(!;nat;je;r;i- 
phv ^ PC v ' 1 i' Pl.v t 
}iexad«.y!?Syc:«ms-3-p}«5<pH«Kh»im«f, a phosphatidylcholine 
iPtdChoi atiaiog, etiuphsd to Sephorese 413; bitisi spoirinoaFv to 
U 1 to a 

materials isvistod by idisiiitv i:bro:isap;i;rapi;y 00 teyP-Seiiharstse 
4B bind speei&aiiy to murine igG2a"»ad are devoid of phtss- 
pjboiipase A 5 activity. 

MATERIALS AND METHODS 

Kortri) ef i)s;ke University. Ceils were tiidtiiredio a s-jiaaer Hash 
f ! a atoe^b»K , . 

tiiediijm 1 , 1 « * cab < " strep?e- 
myciu {i« i e ! 'dvti*ii\ 

Jl . » 

of these et I > deter;;! ;e rosette assa 

S 1 S. Ul t > N ,< lc .} t j Vi vl 

} ■ > r ^ - 

■ 1 , i a, 1 - , o ! 

! ! j e J» i ')J •! i e 
v - " ^ - - ! " - 1 ti nq ^Auli i- 

> t c K < J ! 

■«i!ied - the Call Dis;rib;;;to;i Potitor > Sa>k So;,titt;to 
'Saa Diec.o, CA; v i:i!itt;rt:d to tht: trsedtow deseribeti atotve. 

t ! t J < t ^ > < ft 

to t d ce! s v. J : iw 1 i 1 ' 

Ix-cqtiertrisltd'^'i iAmersbajn? by she ! > to 
1 > ■ - s \,. ... ! i 

CeBs incbding 40-S i sus 

t < i s < u - nt t saliise {Pp'NaCii < < ^ Si 
ebvi ■. „ . , M , « S ! 

S to 1 ^ i , v * 

sbijey:. After siirang (sir 3(; mil., aoclear ieatetrais. cniyseei 
cells, arid dei: - - < trtt 

.to! , t j ' J'» * ,U? 

Ivsate. was iiiioieaiately sobjeet«i to aibohy chucimatogranhy. 



Fey receptor, ■- 1 i 1 s v s ^ ' jiu;!!a;i toC-Sep;i3;os;: 

► . < ! 

FhMeSOie 1 ' , ' , , ftowieU; '?y N;iCi| ^urvpha^toeF 
fered siiisse, PrdCiso. vjhfjsphspdy'eheiiee: sttBC, shsea trvdrrwoSes: 
Tri$/NaCi. Trss-HChbaftored aitoe. 
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- S > < v 1 . 

tisesj Jo At phosphnhpaxa Aj. was i n>! i as described 
(IS). Noma! hsnoao igG proteins, Fabry and Fey/ fragments. 

> > pnj t 1 

. ' ; * i it v ? phySocowa 

protein A-Sepharose GL--48 antesgate was. pBxtfetl from 

' i" n (Upp^sia. Sweden;. Ail sfliniiy ^ i aifl- 
media were tricked ' class etbueans acd i . do J " with 
~ *! ate saitee -V v \ ' v o „ o „ "I'rats-js \ HO 
i * ^ a ashing with 

the same buffer, the beund ! »< - > ' -skied with -hi 
"cd* M ih »T-<sHCS buffer 

iSifitasrsiiig FhbbrS'OjP (j. yursb. 

is rb x i s s The method of feoelecSric 

- i e re She presence of h M " has > -t - (6, 7, 

19). Aperosdnts.te eserestions -ns proieie eoneeuiraiious in Tri- 
ne; K,-bXk-oa;;ii»:tig buffer * made by < sm blue < 
iorimetry „ osiug a Bvo-ft&a protein assay kit. The more < 
dse- deierroinaitcn of protein ooocsniraiion was earned i by 
rdcrogen asussysh iKjeldah];, assonyaei She oiteoirer: contents of 
the proteh; sajnpks io be 16%. L < * * e- >! 

- N < < < ' 

Weber and Osbarse (24). 

Assay fjt Flsospticisipase A, Artishy, The rate df hydrolysis « 
hidCho ibngina- by various orenarasioos in the assay > n 
(5 CaCyiJOasM SCvO.5% Trite:! \h » followed by 
mmim wife 5 mM N&OH in a pH-stat titrator (19). 

^ ct<vjry was 

assessed by jreaseeteg the levels of she radioactive oleic acid 
cleaved have 5-bt;ioSe:5y: P-dChn by FcyR s t < < the 
- * e; absence of various e pi as described 
{lb). Preparateos of 2 -y'B bdeoyl FtdCho iobowed the <r ' » .3 
C 'S> and Usds r> 
BAy8o*elte-Aa»y. Hsaaaa EAy was prepared as described 
(6. " 59). > <- s i< - 

r«:yies isRBO with ' ei n«:fiee > 

elousi aeti-ibbt:: antdvesbes (igti&s or ;g(;2;b. " <- Hi. 
with humm pennberib :sin;:osiC!ciear cells or p:}hhD; eelh s=is- 
' > Dersni o'jd « l.ibstso.ici'EA? 
resemrsg systeics with carivcs pcepavatscris were examined 
de>ershed (6. 7. ;hy Indissdssai assnvs pecfossncd bi tnpi.ksite 
had a standard error dim &xa 10%. 

8ESULTS 

Xsoktios of lgG~ &n& FtdCtio-Bkding Fr otek>s iVom P3880 ( 
. ; - x * ^ ■ n e et i^&ie FcyR for I§G2a and 

* b_C s < • 

of macrophage «rb iines bas > siiggested f>y several ssho- 
' >.!pase A s ae- 

tsvirv as de hisnvao Is - F;?vhb - V< sfiouid hind spenih 
Sephsre-s« ar affinity 
^..dv o>edien! > • specific sidsstraic „ > i i 

cells surface radk*xSjssatBd) was adsorbed oa lx,G -Sepha- 
fcse. T);e uetxaoid enneciai was tbee passed ydiojugh a PC- 
s ■> ^ i she presence cf 23 t«M CS" . ()o the basis 

o! rJae - m v ^ > t > ;dx>«; 0.4% 

, - ! a < x . ir- 
FtdCfeo-btsdfcg pro-eins. respectively. In the. sewed cx^'re 
siieot, de; order nf die stBehy ^ v * w « severed 
svs; h tbe iysaie nf dan same number (b wlls (od^ of cells surface 
< )^ 11>e yiehb; efdie materiaU ttssrcoalf? be ekued 
trorrs \> v igyb-hephafoso , eqeivahjiit ta the first ex- 
pa'nrneot. 'fire igG- and the PtdCho-biudirig proteins chtiiiued 
tVora the above rsvo exp«;ritsseTjss w«fre pooled separately and 
were subjected to eel filtration using » oohsnixs ' x 60 errp of 



Sepbadex G-1.00 that was prevfcaslv equilibrated wads tbe 
deioaked 6 M urea ruade 0.2 in iorsk strength, pH S Trts-HC! 

j , " I Si 5 , < ' t < > 

prciebvs applied to firis cohunia were eiuted ia dee void voiusne, 
n t 85 ' - ling proteins wei , exdud 
Sre>Ki Sej lex v eads 

PtdCho- is 

traetitins ir;tn! il i hi-dtiii get were separately dislyzed 
againsr deforced \va:< '\ , - t; -,.;c 

berried wits earner arraphrdyie pH 3- SO m tbe presenee of 6 M 
urea. As illustrated by Fig. Li, die PtdCho-bijiding proteins 







A 




3.0 








l 2.0 

1 




.7 v, 

l v 




1.0 


0,5 




i 
1 



2t> 40 60 SO 100 ..ISO 




20 40 6C> SO "i0O 120 140 
Tube 

Fig. >. Jaosteetric ioerrsiorr patters e? tlx© PKiCho-biudi rsg pre- 
ierira assisted irom the iyaate ef 0 x 10 s P3aSD 3 . iaiis U) i » t > the 
IgtVbituiiTtg proteins srigisated frwa the !ya«ee of I - « SO 8 cells (#}. 
- ' - ^ > v s s ' - ^ i . - ( s t> ' a 
200Vfer72W&t gradU 
8 M urea. S 
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fxrused sharply ajpHS.Sass single peak {in tubes 87-94;. j»- 
: , >G - eharge hornoger-tuiy. The .A h.ilw v it • - 
*';;;e apparency more aaoidre, because they iocused (;« tubes 
s t tj ist 

regioe bx-tweeu the lower range oGhe pH ip-adient i, * -he aie 
ode solution „ v IS}, a I n ' i< used in I - b 

sequent eapa;rh;ser;ts w«re i 1 i« i u ■ i avoid possible 
damage at this iewpB. The PtdGheGPrsbiu.g protein separated 
> ! , , ( ' i < < 
by get fikratitxi were each exiea;.<ve;y chGyied agamst deioo- 

S J ! U <*S r ll 

the yreGs e; PidGho- yndlgG-binding proteins were * p ^ 
nrahab tad o ; - ■ ' * i - espeeti < ! 



A 

7 - 




0 10 20 SO 40 SO 
Fraction 




Px;. a ^^N"4"s r >~-2<^i 

!> ^ ' - !!j - ! 

t eior-kci si <• ^ i»;y«;vy!M;:idf s* 1 ^ iee Sir i a 4 hs- 
UP at afcoat 8 raA/gef <■ r * are gei dim. Pmtmm t IgCi 
ar> shown. 



N J N i i! irtiSCO t 5 I i Is > 

Both IgC- and PldGho-bsndsng proteias form ; >' ,i > v. . 
pSes.es m the presenee of 6 M urea, as was coscludcd ir«rci the 
observation > > .* they > ! e < from Sephadex G-100 gel 

beads On " d , i hm- iMie gib eleclrophoaesss un- 
der reducing condition, ich~P> Go >^ proteins were separated 
i a major and a tsiaor band. \: e to sr.oiecular 

t proteins s rise, so \ rrabor tends ve v t 

molecular weights of 40,00*) and 80,000} (Fig. 213;. Siae bet- 

eeHs has beer; noied by a truon-ao of investigators Gb-bGG The 
sbsiiry of bosh igiG and PidGhobnrG;r:g proteins to a^regatc 
is \> i as iritnai.a: propaney of osembrane i_ v ^ 
may he doe to strung noooovGent assoesshoo betw'eea hydro- 
phobic segments of their polypeptide ehaess GGh The associa- 
tion of SpicK ,T arid ' !> > - ^ m t -s-i r to 
moiety say also contribute tr> sixe f as a resrdr 

IgG-BMmg Ihroperties. The lyophslsxed IgC- and Ftdb.'bo- 
binding proierjas were suspended ro h/'NaC; and eaaraioed for 
1 <• » to lehdsii the rourine EAy rosoitnig sysievf?. As 

sisowri i;y Pig. ■; the igG- binding groreios inhdiiied ia a ^ 
dependeift eoiones d?e roseSie buaoahon aeiy ;>ePvoen FiiSbD, 
ee;b as F i-.b' , bp* rise other hand. fheEAybb rosette 
[■it! in die 

i ) K 'o 

E,'Vy2i: soset-e udrddrao; by igGdbnding proteeo eooid !>e re- 
versed or a dose-depeodent nrareser by } - « . 0 e y 

' i > ! > 

ioerie \%C\Li live E.VySb rosette oshdntion by PirdGho-bissdis^ 
proteias could be reversed in a dttse-depeudetp manner b-y 
prekicubatjag GdGho-bnGiog proteins with best-aggregated 
t ggregpte i ', 

Thus sb< 
to iepre^ 

I '-.it t ' 25 ag/bei both proteins eooid iniiibP *> of 
the b.A^ ror.efte Grmathns betweeu husnan .•noaonur iear teii:; 
and '\m«m aaH-Bh aatibc^ly-eosted ejytht ocytes, eoti&siteg 
«c;es eeifpaf anted pres si G Hie >, ; 




20 40 60 0 20 40 SO 
Protein added, *tg/mt 



1 o. bnr:biticn af E A s rcaette fcrinstiee by ti;t igO ansorny 

sRBC with the ° s doses of BKS«sck>a«l asti-sRBCJ an 

rakKiies af l^:;:.: or l>X>2}i suteiasses. Koaetiinp eeits «*re P3*SC ; 
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0 20 40 SO 0 20 40 60 



S&s-ise SgO added, ,ug/'a;l 

Fio. i. Esvemu of ihs EAy voseii* issbib&wry capacity c %fee ?* j 
bisdiag tls/S arid PtdChs-bwaKRg &#f) materials by taurtse IgG 
prap&rjitio&s. Various aas&UBis of fgG2s «■ Ig02b (Sismmsric aad 
, rr -.si ~»-; ,o<---: b» o ^I-drPtdCho-biadi^fpf^ 

C • ivl.' u 

.... l ' P -P 

igG2a and igG2h failed to reveres the 
inhibition fey 5 < - 5*8 relisUve ' tfwBe 'ft are 

< - ,3 f catsiffi 



bdion • . hoojan EAy rose-Hog sysieni by - re„ ! 

teso;; vv;y. reversed i-goin or>ly by ;h« 3>rijrae«batfei» with nwn- 
•iwv I i ' t 

t ' p ! 1 i 

batioo •> ' ' . > ,>S 1 igGKb protein? 

f, w c < > i i ' < ! i 

t PtfSCho- :o;d ) ^ <■ 1 j i j,i 

activity, fhey wore ■ ' esAen-oveh diaiyzed >.>j> 0 IS M 

fvi < n,' , 4 , OO \ <>* ^ LSI 

1 o & nUmg protws 
> ' * v ) between 
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pll 7.5 and 10 the >p 

protests, however, "sowed - ~ >~ Over > pK 4-10 range. 
As s\ v so Fig. 5, the Kia.vimai " ;:jo activity , ; \b I - 
Uncling proieios to the presence of 5 »>M C;s 5; " was about 10 

diminution of euzyrsratic activity. 8DTA at 4 ;aM tot'div ;orp- 
« < >\ d ( 

i substitute 1 

Fnsttftmai Specifk&y of Fhosgholrju&se Activity of the 
FidCho-Biudteg Proteins, Use results summarized in Table I 
1 wit that die t , > A , proieAc wort- i < e of 

< ■■U > u', 1 1 bond at the * p i 1 v of fbo 
gh-CA-ro? backboiie yfthls ;;obsi::;iK\ < ^ * 20% oi fhc 

< > f ' < 1 > . r s ' . i 

bmtiiag proteins wish Wat-^regatec taarsne igC2!> resulled 
is the atignu-rsi&tsott S 1 

atto» ' % \ 1 . . i ,i > i 

* j.i f i> * « s febnosd fej h<i i;<:p;iv;>:05':- i;> > obO;i;;od 
v4ea bee venons pbctspholipsse A s was used as control. On the 
oibw b::;id. siOithev Ig<^2b iij:oro>K!{ : i-ie: o-ir ig<:;i: ;i;;oro;;i!Ork: 
or lioai-aggregated: activated b:o enzymatic aobviiy, A mh;s;i 
a««)«at of die < found in lyso-X'tdCho < >< > » 

ba-'-y; 1 f J :-i :i i-ilvio;>v; PkiCho. wi5;t:b i;: ososiiy presco; 
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DISCISSION 

The data presented >: this paper U m \ v > p> e 
> > types of Fc~v8 - < foofogicaily atfove ' i frose i ]< 
tefgen! fosrsta ns' Fbfofofo ! ! i < I „ 3 Kid 4. <.* k> 

ck-srly support the-. , / i specificity in their U*. i d u 

eeiaa isolated represent an FcyfoaE avid j, " ^ 1 respea- 
rively. 7'he charge properties; or these protei.es ax;; quite dd'fer- 
eoo a* foostfapai by the dais ef Fig. F The; i reflect 
chfoereeces fe their carbohydrate ctmteBts as wfoi i j 3 at 
i e;es;pes;te>ns Preh.rifhiary reside; < » ^i' peptide i > 

PibChc-forfo^g proteins . bonder delineation oi the ! - dis- 
tinct Faybi fo tacrine inaerephaga;, 1 foisniatehy foe on 
riaaiio ; s h ":S imio ■ acid s< 

i't resfoi oi Wnan bfty * lehihsiiea indicated 
< FeyifoS and b'cydbb are * > bind ic- < < Fey pornoa 
'J fo.neaa ieyG. The ceaser; why idd*dhe-h-ii;dine; proems 
iFcyibhb Fafon to bind fofofofoa.foarnse :s no; cleat . A possibility 
;s that 1 ey abb has ranch tower aibmpy for t > a- fo ' , than o 1 
feygaK. Laube et ol {31} report it t i r e>2aRb«f: 

eotFea-2bHfoo^FeesS:}.eed i »l „ >> 

- - horaan if pi > - • 

The data in {life stwiy - i s > > thai phinafooapase 

rS 111. \ -.J d C\ J)0- ( ' 

of iaG bandiae; pro;ea ; ssolafcd from she PebGD; , fortes. 
Ttr> reeyraane aaiivpy exhibited by * * it i protein 
w:=s e^eaFabv idaoitoai in < hoenaot >. i } G< prnitan 
Gfo: inch: opianiarepH b, >}. ifod : " depeedeeey iFpy 5;, speedie 
-ehir, i e > - , 

. - , ^ h _ 1 >•.-..! 

dehea'e p;i;aU;a ; ;d specificity aeeds to be confirmed b> sefcfc- 
ieady aasayejp for pha;.pieda!aia A : i ti i?s dsese rrsaferifos. 
Tbe ii-ae-d enayreatie ivity \v;&. skrwrs to be aey;nae;ited ;i!)Ov.t 
4-fold n ! >»t i t j ! 

raejiots^rie rgCfob t;r iafoifoi foadde Id d'hese 5 i ^ \ < jo - 
seagesr thai ifoydbhs iret eei td : y2sbs aae the surface inoie- 
enies that, e.peas speeiiis: binding oi diie ieameee annpiexes. 
Senssnrrt a :apea: for increased synthesis nf FCE; -Ins synbsesis 
has fee«n shows by Rowjier at ai (17) to be iad^eacleat of &ti~ 
a a- ; v prefiminary 
expcritsjents have de?n«H«trated that JSt^r 
with i^HjarachicsoHic; acid rafoaic- ! 3 HkrscKidon«: «K-ids atv:i 
cstnvcrt dfens >nte Pde a tin? eneesrtioe ' *> EAy2b 
raeaes bet ae! with rrVyfo; cannpiexes. An itueresfiug qaaitier; 

< ogscal site • ire :a " 

) ! (* i Si 

are able 10 bir>d to igCfoi proteins. 

. . en* if Skv 
i-< i«3Ue suKtrate* jb,J % 
Diaa;eaa at Aieart eaeaa^a Cai;ege ei Siedicase i\a geaarnas gifts a: 
sacrinc asenodaaa; aaeGbBfi :iatihcdi«s <:i tij(;& t i s t;2b sufo 
'■i-'iSiaa 
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Summary 

WSX-1 is a homology to 

the IL-12 race - Th iysiolog role v^ 1 i 
which is expressed mainly in T cells, was investigated 

»g« x r ■ ck nt mice. IFN- 7 produc- 

tion was reduced in isolated WSX- T ceils aub- 
eetsd to p n in vitro to indues Th1 

differentiation but was normal in fully differentiated 
and activated WSX-t" Th1 cells that had received 
secondary stimulation. WSX-1"'" mice were remark* 
ably suscept > < >oction, show- 

ing impaired IFN-y production eariy in the infection. 
However, WH-y productsen during the later phases of 
the infection was not impaired in the knockout W$X- 
f "'" mice also showed poorly differentiated granulo- 
»ia with d i ! ons ol mononuclear 

colts when Infected with bacillus Calmette-Guerin 

SCG} ass, WS> i 1 initial mounting 

of Thl x nsabie for their mainte- 

nance. 

Introduction 

When CD4 ' Th ceils are activated by an encounter with 
' rate into either 

Th? > Th2 c ss's that pro- 

d - a r > ~ - s, asmann and 

. and tnf-«, 

o a* t , to m i d mtric o> 

ids production required for eliminating inferaee&iar 



Xvsnr-ritaUUrros: :Xf;;iri;;;Kni .r>! P^sitjlorjir.-aiCiiy.-iiatry. GfaUL:;."; 
S'Xir.-U -,f y-:::i,-;:\:i<:-r.ir:c.<-.'. Soilness,, tjrwsr&itv «t Tokyo, j:i(jsn. 



pathogens sue! «cyet a' 5891; 

3 u4 ei 3 ! ' - ? rest. 1 v t 

as 8.-4, IL-5 and L- 5 3 

rturr oral immunity required to counter h s > * i. infec- 
tions {Finkelmart at a!.. 1S91). Tht cells and Th2 ceils 
develop from the saute Th psecursor fThpj cells, but 

^ i i xo o <. , 

ctoenvironrnerit. In vitro, it.- 12 promotes sFN-y produc- 
1 h x , ^ - il 

transducer and activator of transcription 4 (STAT4), 
whereas 11-4 binding to the fL-4 receptor {(L-4R) pro- 
motes 1L-4 production and ThS development via activa- 
tion ot STAi'n {Murphy at a!.. 2000). 

Receptors tor most interteukins and cytokines arc 
' i ichain is x yto 

kines. sVI itv < n to 

the class I yto ace; u These 

proteins cent •; . ype II like do 

mains anMo t oev orv<x? 

teine ssidues and i a < N 

$< f-X-Trp C >r s N M si 5 39K 

The high-affinity receptor complex often contains a ey- 
tokino- sper.ilic receptor protein and a common signai- 
tr.a:"isdiicing component, hot!'; of vdiici': may delortg to 
the oiass I cytokhu; ;e;teox>r tantiiy, The uloixsiina protein 
* s complexes. 

For example, gp1 30 was originally described as the sig- 
naiing componen 5 ! found in rec< 

tors rer iL- o-reiaied cytekirteo soclt as * r « > 

inhibitory factor, and cardioiropirs (Taga et. a!., 19S9)'. 
Simiiarty. the common ii chain is shared by the receptors 
forlL-3, IL-5, and granuiocyie/rnaoroptiage coiony-stirsi- 
a r i f " , r i 

< lain s sha s t I -4, iL-7 SL-9, 

aixi 6L-15(Or S 18 ■ > i «> r ' i j 

compie.>os f i n * < i 

combined with a eytokine-specific chain, cytokines ex- 
ert 1T<L 11*1. Xt . , . tiXO- CJi. 

d >o- r> 

13S9). 

WSX-t {Sprecher et al„ 1598} is a novel class I cyto- 
kine recede " ~ 1 

< so I flyarak eta! 
1991: WSX-? ishicjhlvs'! 

I, ' iv't - it , , ti > v. ' el' xsv! 

n« WSX-t wa r > sb x 

i - rery vVSX 1 is 

, < - — i 1 

rj^ *!' i v 1 > 1 ,!> ' 

Identical to the iL-\2»f,2 ci^ai;; tSprscher of ai., 1998; 
Chen et ai., 2000;. 
To define tl 

ated WSX-VTCCB knockout mice using homologous 
recombination. Although dsvelopment of the hemmo- 

dncec; reduced levels of !r^- -, when treated <r. vitro witii 
IL-1 2 plus Concanavaiio A ICooA} or ant:-C03 antibody. 



! 'f - O 



>ax-jd WSX-1 "' '" 

Tht cslis subjected to a secondary stimulation with 
nA j L\ ov« ai 

? blted redoes SFN , oouc 

tion in the early stages or L msjor infection and were 
- „ i > ^< i>- a„ ,» 
•Tt no 5t < 1 t ^ 

Th« knockout mice ate showed impaired granuloma 
formation when infected with BCQ but sliowed norma! 
en.!! > f \ t "j s , h , 

indicated,! °< 7 'be (mtsai pro- 

pathogen but is no! reooi red for the maintenance of the 
Thl response. 
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General i mt set Miee 

Ti < .1 S c - ■> < 

i > i .n>rhaneKon 
' vd i Ido nam 

and Figure 

1.A). Mice heterozygous for the W'SX-f mutation were 
jo t * "in'BUB sTiice 

using standard procedures Heterozygous WSX-V" 
. ' - ^ mri norwygcus *'SX- 

«... i j zy-gcta it ief crosses at 

the expected Mendeiian ratio {Figures 13 end 1C). Two 
i adependem strains of WSX- 1 •' mice, derived from dif - 

n cf sir hiar P « 
notypee. WSX 5 ' - i*' x* temie. and 

there were no signif:canl deferences in cross or radio- 
graphic findings or in body or organ weights among 
vv , fvoc hi. J nsce {data 

not shown). Reverse transedptlon-FCR (RT-PCR) anaiy- 

lypeCSX' Tc is makl; t tDf? T ceils and 8220 B 
ceils, and minimally in plastic-adherent splenic rnacto- 
ju if diets is In sine with previous 'ports 
(Sprcehc; at ai., Chen et ai., 2000). Tire null rrarta- 
doo of WSX-1 in WSX- ?" "'" crass was confirmed by the 
absence of WSX-1 protein in Western blots of splenic 
ceil iy sates {Figure 1 E). 

Normal Hematopoietic and Lymphoid Development 
in WSX-1 -'" mas 

signal-so component that is critical for hematopoiesis 
(Tags and Kishsmofo, 1997), This fact, plus the expres- 
sion patterrs of WSX-1 in lymphoid ceiis and bone mar 
e . ed r t, ti* ^ nEffjvj 

poietic ceiis in WSX- ? '' mice. As summarized in Table 

id WSX ? 

mice Oifferentiai counts of WBC revealed thai the per- 
; orinenrsore 

v ! seed as aspartate i • ns fAST} ana 

alanine aminotransferase {ALT) ievsis {data not shown). 
We then examined the development of lymphoid or- 




n ii: eoasw; i ' a iieoiiivcif! fesisaaace aassaaa too^a::; oca; 
iaadOe;. T t;ofisi<?d ' iecsa aoataiiw a • .0 i XOai easa-ieac 
:?!!> posit-a,'; Of thO 5' iOnOiK; pre-ba USCO fa." SWSaara b-i-ei iaaOysO 
ia siaaaa ibcttom;. ci. Xe, srai ev represent Hi::cii: : &s~ Hi, XooO 
and li--.oW sites, respectlvefy, 

1 1 ^ > n a v. » < < r 

erw-: i^-L^.v. > , f i s- h 

r>!U!3ti<jr> was d t , i j j J ■> v ">.• s fepkrrlj 

j-sutj., Jtv ? 2 i- WT) «.ti j ti>s> 1 3 k8> '^ik* mt 

irayii-.ciat ifviri are indicaied, 

;Ci A ;eprasem.-!!iva f-'GR eaaatvaiiit; c? a litter born tc a WSX-1 
i< i \ •> >■ , > 

gate; •■/-, t»!>»aygot«. 

(Di An ST-PGR analysis of norms! W'SX-j sxpfssslen. G&5 ' T Cells, 
CB3 T c rrllb, 8??e S s, < 

| ( i t i J ! i ii 

i -a: O - - , i aaaOa^C ^ n i , iixaraasici; a; ^ " > 
(.vas analyzed as an intortia! cofstjoi. 

a!; W;~.!..r!i aloi .*;y!ysiv of W0>:O sxprsssicri. i.yaflfcf: of wii.-.i- 
fypff i- - ) ar kaaakco; c apraeo aails wara iaa;i:.i.ar,;.aaai;aiar.,,a 
asa.a aori. WSX-1 anfiaentm. 

cj < i sb i 
J fere i-^e < f f i tor ii - -o < % 
calls, or spieen ceiis in WSX-1'" mice compared with 
controls {data it shown}. rt i > flow cytomeinc 
analysis showt differentia 
fi ~r r v % ' j ; ph nodes 

and bone marrow were norma! (Figure 2 and data not 
showa;. The developrnerd o; ' < r < s * 
iympfm'yto - normal (data 



Bote or WSX-f la irsiiteiicn e! Tii ■ aaspe-iises 



•ft tv.i:,;:;;.,.';; WBO. f:BC, r^a y:.:,tf,.ters (PLT; ft;s;i tilft KKiw^tfi- 
;.<•, ;y Kimt.gtofcb ;HGB) ^ exsmfiwJ ; m 6- So vf ! ' <- 
mice jaw groiip?. 



x- i heart cfevelop- 

s reportedly 

expressed in She heart (Spreeher etai.,1 988), we exam- 
ned this org v$> ce.Theh rfwasfcwidto 

Idats not shown). Our data thus demonstrate that an 
» ! SeveSopment of 

the heart or she heme ; - o J systems. 

Hyperproliferation of VVSX-? T Ceils 

3« jus » v el - v expressed in T cetls, 

the proliferation in vitro of T ceils from W$X-T'~ mice 

js e 1 The lifsrai s - pfen 

eyteswasincre * l-typesplen- 

cytes whe ttmutated -it*- e fher in- 

ereas:ny concentrations a; arhi~CD3 antibody I u 
3A) or ConA (data not shown), In agreement with this 
finding, T cells from WSX-1 " ; " mice showed a relative 
increase in the number of ceils in the S and (32 < WS 
phases of She ceil cycle compared with wild-type when 
the cells wars stimulated with aati-CDS plus antl-CD28 

f 7.33* and 9 5% .n the mutant, respectively, 

varans A-O.i i 8.8 N the wild-type; (figure SB). 
The high homology of WSX-1 to the 11-12 receptor 

« 5 fi ationr. WSX-1 
T ceils in response to treatment with antj-CDS antibody 
plus Increasing concentrations of 2 (Figure 3C). 
■iov sv« - ! z v P/SX ' 

f cali ; do acc xsnt, WSX- 1 T cells stimu- 

lated with lt-1 2 showed the same dose-response kinet- 
ics as WSX- 1 T ceils {Figure 3C, left}. When ant:i-C028 
aniibody was added to the treatment, the hv3„' i ; a u 

^ ^ n?< ,i>! 4 i a ,v 

type at ail but the highest concentration of il-12 (Figure 
> -*s<- datu indicate that W.HX-1 
5 . > ^ . e*^ influence on T- ceil pro- 

i o t * >< had calls lankinc; this protein are capable 
of responding to IL -1 2. 

impaired iFN- ? Production in Vitro by Differentiating 
WSX-t 1 - Th1 Calls 

Signals mediated through SL-12R are pivotal for the dii- 
t t - a n -oils vote the ihi type and IFN-7 
* VSX-1 to fie 

L-18Rf*2 oh aa examined the rote of WSX-1 in the 
production of IPN-a as wail as in the development of 
Thl and 7tr2caiis using en in * differentiation system 
J a Ox * is iii ait er 

ConA. aati-iL-4 .antibody end IL-2 pias titrated doses of 
IL-12 to nk j Thl ceil d ConA and IL-2 

i I IS O - pti( tjfy stjmU- 
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iatiori). Tht s r ed with C nA 

(secondary si . - , "i/(\tiKra 

production t> 0 

^ id «\ ^ u ! a s \) v i \'U 

kine profiles. tS^ CD? T cells in t ~* primary 
Cidiura > k's calls"; produced approximately 3-foid 
less IFN-> than simiiaHy treated wild-type CD4 ! T ceils 
(Figure 30). Production of \FH-y dy "pdrnaty" WSX- > 
Thl ceils \a;ss also 2-faid lass Shan (haf of wild-type T 
ceiis when stimulated with anti-CD3 arrtibody at 10 *g? 
ml (data t shown} 

of IFM-v by WSX~r>- C04 : Tht ceils In the secondary 
-> j| t > s s 

controls ' VSX-r''" and w l Woo 

"secondary' - Thl cells also produced equivalent 
amounts a* FN 

(3.5 ng/mi) so > wn 

Furthermore % s CD4 T cells cul 

r rea a t ie pres o ? days pro- 

duced equivalent ar-wtrnts of fVVT, 8488.2 * 822.1 
pg/mi; WSX-1 ■ i - t 871 S.3 a 702.8 pg/mi). Production of 
IL-4 by WSX-?-'- and 1 f ' Thl cells was equally 
en the ceils were cultured with high con- 




SAS i it i;s ftssrwfifta w ,-itffi~CR3 sti:;!t!:;>!if;fs. Soiooi- otitis itoai wiSd-Typo iopot; on- io»; ot rt'OX-r ioiaseb c;roif..t,; ;«;oo w « i (u 

i r*> fit < i r f t £ e; ' nipi t 

!S ' s < < t j \ 1 i d < i r ii CD3 plus soitibte anJHS>£8 s»u*kxJ«ss f«r 48 hr. Itie 

OVw it if <i )<r -iivivv hi t <t t< 

to dob i-v;5,> VS - - i ' -si 

<c - >mc <vv\ tw«t! <.! << <, i n «■« ifc-ua^tf C t \ pU 

Will* It's. I I t 1 < I" > I 

( > ■> o. ^ J i rtn i- £ afte ~ 'it fc i t t , i f 

< s i v XX < x t r tit > 

» N a ooV-r ^ o .+ I, rpb nc<te T esiis ftom wikt-type (open circtes) sf WSX-r '•• fciosed circtesi 

?ks vvoto v-baxii.-.-aed v.-ti: too it ;c.:; :i i r ooooa oo.tioo:; SL-12 oio; OooA odAt-i;. ii..-;' i'OO U/odi, ato; titro-tt-i :500 oiVVyti} aw ■;:■!;::■<<:•:■:.>:: 

;Gi iRA ■ uikJ il-a piobordioo by Tir! oaA< odor ooooadaty slitoolftiior:. SK' iyf::;.it: or.do T cois dott; void dvpe ipoari ov-oP'oaO >'«?>:■?"■ 
•oiosvU sytoboO; oooo I'sre ooovotoo: :ao ;d:. Ar'Uv d days, ctols were vvosttotJ, ccut-.tsti, -And resdmaydvd yvtSfi CoaA opdni; o'io;ou! 
■sfijf aoifjirieoai eyo.nioes tor at ar. To oddorioiao ib 4 iwjooaofi by do' cei;y, aoib were sooaotod to priinory aad saoorid^y sAaroiabctrs -re 
above t ' >N f i» k J C f rur© sopemyrtanis *e» ana <»v < f f-> * 

tt ooncvtotaiKow < tor toa pdmwy AOroidabrxis Oata show;; are t : 50 of triplicate cairuros sad ar» * f " or (hreo 

<?* pi 1 ■ i vtt^o . 

{:-) (11 ii*^ by ';>ii sroi !fi; ce«s « ^oooodaoy stiora:s*io;!, C;>: : > - rii j± i ceils from wiK-tyoo 0 , yycv.; ; , 

cvir t~ i ^ ij ' turn was 

stJOpiaaiaaisO «ivo ii.-o ;S0 j i >. S.ii ogtoHi iot ' iodii;to>o i coiuioosi, Of :i.-2 ;SC i u i i'iOOO (of :K 

0 S t y'Oiooob oo:i---<a. s ii days. oe:;s ' vva^ad, oooniod. ^f.O :as;:aa:ia!td ^iib CooA ia.ii : ; ty "mi: wiibixii say oOrti'-oaai cytoitioos 

t " i Jf o :"0S!'. .'. SD of tripScai 
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centratsons of IL-1£ sn the pnma«y cuiturs, but i-VSX- 
1 "" ceiSs prodycsd trwre IL-4 than wisd-type ceHs wSien 

3F3. Ths i5re<S:Sctio« fir a.--4 by in vitro rfiffsrfrntiatod and 
i-«si!:-t;uiated " Thgoeiis vvassionrsa: (Figure SR. 

but is oot required tor she production o? FN--, by restim- 
iSated Thl ceils. 



Cytokine Production sn jVSX-3~''~ Sttica 
I \ t t , u > ^ !<' i ' ' ' ii of i iftiraoei- 
jsar pargsiti » - art si 995; Matinor ef 
ai., 1996; Park et at, 2000;. BALSA: mice ac» hlghiy 
susceptible to L ma;or iofecsioo because these- animals 
fail to mount tf * yforsastaified 
iV-H-y production. We therefore sxamsned ttse effects of 



>otp; 



ight hind footpad, 
F> to 6 weeks 



Si for 



alter infection, i^'SX-'' '' i > r> 

- > S -sice as indi- 
cate 3 by in jure 4A) and the 
presence of sevens alee? furs 4B). Furthe 
the arasit f sad con-elated 
with the degree of footpad swelling -data not <i'-, 
However, WSX-1 ' mice were not as affected as the 
suscepSi: > ( 5s unfoatiow o 

" ! ! sss of W$X 1 

sixl WSX-? •«•• ' showed , < iVSX-f mice were 
K ofec'ion men resistem 
W8X-1*'" fittermates (data not shown). These results 
demonstrate that WSX-i mice have a genuine »n- 
' T r infection that is no 

due to genetic cNmedsm. 

We then examined the Th1 response in vivo fay de- 
temjininji sfn-v production of CD4 ' T cells from L ma- 
jor-infected WSX-i ->~ and W-SX-? t; ' mice. CD4* T cells 

^ a) - i 

r 5 of « eohon and si>mu- 
;a/or antigen SFN-y production by 
\ r ~ -> vduced complied with 

oon? -> s ar m ^ < - r 1 «naiys(JS re- 

vealed that - WSX-1 T ceils expressed less i U- 
- \ - * i - - .-ii m^te mFSMA for il-4 and !L- 
13 {data not shown) than wild-type ceils. Time results 
u j» ii ii >i1 dftforcvs^fon x:t m 

in vivo in the Absence A'SX-1 Consistent with those 

> 1 v j H t T 

i <-•> 1//SX-? mice than hi wiid- 



and the unpaired l;'N- . production were evident only in 
•> <. - 5 ^ T gure 4A, 

footpad swelling had decreased in some WSX- 1 ■' mice 

i 

continued to suffer from dramatic footpad swelling and 
severs »j e i ion Moreover. 

opl;fe v. 1 > tod from WSX 

? mice 4 weeks or more after infection and stimulated 
i * r > i-. f P< 
jrnparePle to the. . it tf ' 1 

tinned ;h Tg > 

iatod from four different WSX-1 mice and stimulated 
with L major antigen in vitro expressed normal amounts 
of % mR v i i a 

'est. *os bhcsvecl vaii- 
i f t nou 5 1 1.75 m n 



n at 4 



ed m 



-04 Tlymphocyt s e> 
mid-type ceils at -3 weeks 



-> >p e- j cii . : _ 
- e e quantitatively examined by com- 
i,pt - -'0 ^ " <„ s o-i ! V * <; .<»'n -if 

in WSX- 1 ' ceils in the early phases of the infection (at 
fey 5 and 2 weeks post - restored to 

-he wild-type feet ion. Irs 



contrast, H 4 S> cells was comps 

rabfctothew tei rod 

compa. ad .\ t 

and thereafter. Consistent with this deviation toward a 
Th2 cyioki'-e , ' n, > 

had Novated serum o.< £ % s 

postirit'ectlon figure 4!}. These isotypes are highly de- 
pendent on Tb2 help for ciaoo switching. Serum levels 
of lgQ2a, a FN-> productio 

were normal in WSX-1 " mice at 9 weeks postinfection. 
We conoiede that the initial Thl rasp-ense induced by 
L •na>o r eciioi i ertce xV^ 1 *' 1 

but that norma: levels of IFN-v can be produced at later 
lime points to protect tlto animal. 

Abnormal 6rati«fen>a i - VS> fV5 

infected wrth Myoeoa 

P i-tt i.\ . >< tl«nt< 

oonietit of T ceila arid the ' e i o? s (Orme 

at a;.. 1992! To farther examine the effect o; WSX-i 
ciefidency or; the elimination of "wocvMeiaf pathogeea, 
we infected mice with the avintlent atrtstn M. hovis 80S. 
At 2 weeks postinfection, there were approximately 
i \ o the livers of mutant 



nais c 



ripe 



rtmiro 



t WSX-1 ■'' livers were abnermaiiy large 
and not well differentiated, being poorly demarcated 
and composed of dispersed accumulations of morsortu- 
ciear cells {Figure SB). In contrast, granulomas b WSX~ 

mice wore compact with dens s t 

monormciear celis. The granuloma phewtype i WSX- 
1~>~ mice reseeioies that obs®rv«KS in 1L-12&40 men 
{C<XH5eret al.. 1937}, With respect to If H-y production, 
spleen cells from WSX-1" 1 " mice preduoed less IFN-v 
in response to anti CD I 
on day 2 postinfection {Figure 6C, isft). However, by day 
7 postinfection, JFN-y production by H''SX- r ; " 80ee« 
cells was restored to norma: ieveis. Although serum 
iFN"7 could aot bo detected in either WSX-1"'" or wild- 
type mice at 2, 4. or 7 days posfinfection, setum isvets 
of IFN- y vme equivalsn* in wild-typo aftd WSX- r'~ mice 
at 2 weeks tx slit > Figure 5C, right;. Despite the 
f lift ' tmk no 

significant difference in the number of liver CFU was 
observed between WSX. r m<S WSX-1 1 mice {Figure 
' 'Ii-"- " i 1 ' , ' 

mined by semm AST and ALT ieveis -Figure 5E). These 
results show that WSX-1 is required for proper grane- 
lot f nu feet bwt ^* sst < 

for liver protection. 

Discussion 

trt ffsss stodi tot hav > < I f the ;iaes I 

cytokine rece 1 2 s critical fot norma 

IFN-y production by differentiating Thl ceils and resis- 
■ anoe to L major but only at the early stages of stimula- 
tion or infection. Toe absence of WSX-1 /TCGR in mice 
neiltter impairs the completion of in vitro Thl differentia- 
Son, nor abolishes in vivo production of IFN-- ; daring 
■he later phases of L. major or BOO infection, Despite 
thehomology of WSX-t/TCCRto gp130, WSX-1 ' mice 



tte:6 Pi VAlAC-1 ::l ihP AliPpPOn Of Thl ft&KMm 
S75 



m 




iA} W$X-1 i! - W) antf WSX-! ' -KG; r-w.a 
vwsns infeoied witft SCO. On day H after «v 
iocticxs, mmuwrs r>; gsarottoKsa'* in livers of 
fhs mice wore ««s«su**o - as dcsoribf.-rJ in Kx- 
ps:i;:xj(ita! f : raaer!ar<>s. Data shown ««.> «is> 
mean ■ SO torn s«v«« mice pat srr»i» 

;fi) Histofoyy »t eCG-«;foct«* iivnrs. iMxeu 
thin w;tiaris te file vWK ■ 5 ' •» and e? ;»>£* 



<. ami 7 potftofeetton. Data shown s*» 
, A SD l Aavon smoa , t j j i < 

:;); i-Ai-por; rA AAA in livers mice ■'■ :AA 
;v:eas : .vOO _ PascnoeP l iAaaiiinaiAa: 
Procodurcsi. Data aa> p-*an i: SO fcr seven 

$ Seryro chetelstry. Serum tovsis of AST and 
At.!' «■>:■;■ aaianr-snix: aa AasstiiXKi in &':<<;•■-■!'■ 
mental Proeedufss. Date are mm ~ -SD *?<• 
aevsn mite pss or- - aa> ,.i wute 



ahrxverf t;0 dAfSAis ill hftrnatopfiiesis. Or !,<>"< 

or in heart development 

in\tvs.im responses are ooordinatsd by interactions 
vwthm itst? cytokine-cytokine receptor network. CD** T 



^ ii in bacteria:, parasitic, ano' ! agents by 
" >sr 5 and 

Coffman, 19SS: Reiner and Lockstey, 1995; Mosmann 
and Sad, 1998). it-12-indueed production of SFN-y by 
Tht ceSis is ent-cai for cteie - 33 ; » raceiiyiar mi 



A ynJ ~;a- 'epissoii^vvi- as Aaa iiKAA'P-ii-A-ip a<pai iinsiifs. '<.■ 0.CAP as compared wish VV'T aaiA nested r.AP A ..-papr an;-, 
'Ci! ariaiyais ai ay taxine mistiA ^p,-s;on :;■ pp ; Ateai l.iy CD* ' T cells ;:>r;PAeA frcre SAIAAA AAA. AAA;'- ; ■ ■ AV TA and «RBt-f 
*ss&s after L major infection. iAsi-.fiip internal r.nmini, Bperfi-iwins ware repaaieo thw timss vw»> airoSar reaufas. 
;.yiamaSrA analysis rjj iiiaaaelinia; i~\ prodLicnof; i' wooki t! i.. rr<a ; or !< I Popi:;oa> :..i-! < « yySX-S W 

;KO; n:i.-,.-. ,. vs;e GU :a;iaa wAh u. a-a ; a; ant;pan fa; ;;a :k. :na«oe::utai- waft rj'jS^Anj aa Pasanaoa n nt> 5 f k< 

I r f ) , Iff ^ i l A I [l 

. pisrfisciiw Py pi;p;iA:i i.N CiAf n "< nVT> and A'SX-1 ' . < t ^ ^o- 

;taa:a v.-ih Jaaioaoo eoinninv! wahon; (upon noininnrA ;.. f;;;!:or :m^v<h lA.p:-. aia.f iFti-. pr-ad-.jrf:aa -.vas niaaiairad as m iC 



s ackteei as iaiipiafes. 



-i i efai 1997). 

>L-12' r mice infected wsth L major exhibited Jsslons 
t i those in r 

' !-,.» 5936, Moss 

over, It- 12 : ' r, - h ^s,. to 

the pathogen father than a Fhl response, in the current 
study, WSX-1 -eetic-ent r-icsv also snowed sascepfirriiity 
to L. ma/dr infection with deviation to a Th2 cytokine 

' > v > nan\ 

el> jr>r se a ' 1 \ erodi . 

iion in response r s o ! >^ 

>o mat a' i f - < n a 
recovery not reported for//.-?? " mice. Footpad swell- 
ing was ateo reduced s« some infected WS8(-r'" mice, 
presumably reflecting the restored iFiM-- ; production. 
Thus, whereas IL-^/lL-ISFs interaction is absolutely < 

v j) , 0 ^ / t ^ 

i 1 t- * f , 

pi i s " r 

{ f \.i , ' s ' r * } " suspenses. 

We conclude that an absence of WSX-1 signaling fins 
. - i < i ! V < 

>, it i , bet this impact ss mitigated by SL-12R signaling 
at later phases. 

Seven vs shown t i<rf me forma 

tiosuif not n vi t ' 

production. A disseminated form at' tuberculosis was 
seen in knockout mice deficient for either iFN-y or the 
p40 sufoumt of St.- 12 (Cooper et a!., 1993: Fiynn et al., 
19&3). The ; „ iijo i 8CG- 

Inf noted i.-VSX- t ■ mice resemble the lung granulomas 
of/W. fubercutes/s-infected ii-1£p40 ' : mice (Cooper et 
his ! itype sw sts Ida 

SFN- v function is impaired in the mteroenviswtmeni sor- 

■ m'o ■ 0 panuloeic W'SX h ssistt n 

> -i * r v. fiv ' v i < 1 ■- d 

IYSX- J '"' spienocytas on day 2 postinfection {Figure 
5C). However, the deficit in spienocyfe iFN-v production 

s;xi IFK ored o norma 

by -day 7 postinfection, Therefore, She precise cause of 
v - in t - ' v - - HGG-tnfected 

WSX-f ! mice remains under investigation. U is possi- 
ble that over; a small decrease in iFN~\- production in 
WSX'1'!' mice could inhibit the expression of iFN- 
y-dopeadent ohemokinss such as iP-10 and Mig {Sai- 
Itstc et a' !' or si 

s , - ; , - r- I stomativeiy. like 

JM^iit i f - c< ; t \V?\ 1 may 
B„„ -> er t o 

thai an<\ i ^ s cr-lis required 

Hf it of Hi 

ho is c* f ion a nas of BCG- 

ir.fecied i'V'SX-? : mice may not be sufficient to confine 
* I ^ ^\ ii 

potfjoQen. 

Liver CPU counts and sswom chemistry values associ- 
ated with fiver damage were oemearabie in WSX-V ! " 

u < < *■ > t' < I 

s v->. induced by ll.-l 2 t id/or iL IB, 

SL--1 , or TWF-rj. may be sufficient to control BC8 infection 
in the sbsen. - g v ! irg 

The ligand for VVSX-1/TCC8 ssourrenSy aoknowrs. The 
homology of WSX-WTCXR to iL-12« and ih& pheno- 



types of the knockout mice described above suggest 
that a cytokine structurally attd fssnctioiiciiy related to 
it- 12 is the tso 

for the WSX-1 ligand is iL-23. a cytokine composed of 
the p40 sublimit of !L-12 phis p19, a novel component. 
il-12-llke bbk ; s -, have focently been re^ 
ported for this tok» 0 sann et ai„ 2000). It is 
t , , ► < in/ ligand f 

WSX-1. A;> also shown by Chen et ai. 12000;, eve found 
that T esfe from WSX-t ' mice proliferated normally in 

t i t o 1 1 o i pfoduction by 

WSX-i ■' Tht ceils folk ' ,t^-p t ? 

enoeof ft.- 12 was norma!, in contract, Cttcn at at. (2000) 
reported tha 1 i t If pons t 

ib-12 was impaired in ceils from their TCCRWSX- 
1~def)cient mic '• this « defence is un- 

known, but, because our "primary stimulation" wsx- 
; " ■' ' ■ r , - an uclo type 

caffs {Fiqure ? ferences in 

cefiolaractivatlo) - ids ^ f ch dlscrep- 

ancy. Differences in gene disruption strategies and/or 
the geneSic background of the mice may also be ref- 

tj i s by i arj d» a 

T ceils is intriguing. This firKJing suggests that 
WSX-1 is required lor norrnai production ofJFN-y when 
naive T ceils *i - *i jcas and thid Shis rote 

is later overshadowed by that of lL--t 2R in fully activated 
and differentiated effector cells. This hypothesis is in 
iine with the I " • < . 9D0) that ths 

expression 01 < x t vatad Thl 

and Th2 stfsctors and with the fact that IL-1 2R is highty 
expressed in activated Thl eeiis (Szabo of al„ 19S7; 
Wu et St., 1897). The functions of WSX-1 /TOG R in the 
ccntext of the cytokine network w:H no doubt be clarified 
captors f at > 

for this molecule. 
Experimental Procedures 

; '» t llrbl% ! ! 
, I , ! i 

>- f n I v t iv 

fristw, 15% iaiai csii sororri. L-^«U»:w<». and ii-;ivi:oiUj;o.-.vaia;)yi 

>. > 'i Hi 

F«asm«tit$ of the murine H-srw were etoned from a 1SS/J 

b/<c^r,a: ^ 1 J , i i , i :ii;rs:v si a nCR-jaapiiiisd i-VSX- 
' t, > . i . -,eaiar > > Ca-iiirr-ivi in r a ijiirv-iTiia 

3 f j t t , > i i< 

nactiri iypa lii dai«a:;; m:S: a {recfttysirs ferissSaace i;i:asts;a. T>>e 
?:i:-y«Si:->fi ..if . ^ ::>:e;iii.?aa vain Nail * aiaatroaaraltv.-i t 

iiraiaaaiiS ra'VOii.iaiiaafs ;.-.:(,n;i:i-a1 ay PC.ii asirrj a saaaifn; 

■ m ' AASG ' CTMC-3 iftto -CitS* 

AGS GGC OAC CAA Ci,s - } 

laifjeied aiatatiaa were i:>to 3.5 -:Jay OS'^Be'S r,ias;!tx;yf,:i. 

w;w;h west! aaUst!s.:t;«s;:iy araisfaa-ea irsic asaadapm;i!VK!l Jorjfcr 
moihats C;;ir(f,ii:va;;af ; w<;sa arraaati v^taCa/iiLdiaiaaaejiaasiaaa 
TrtewvsIJU j < 

war-. >,'asa':(ifi i,a S>Cf; a ,ir.i Slaaiaaia b:at a:)aia5.:s -.-.a' irsii DMA. Hf.'S>,ro- 
/vgule-w^re a r V'SS-f''"m 
riajitoayejaa*. aivi K-«.4-otry0»»$ "i'aai-.i < ware iescKaFaaaec, iaio 
CS?BLfe mere thaa nine times before use in cxpaemaats. 
a> -et c c> t PCR in wiltMyp 



e iaip'aarvf: e; Till Psspesise"; 



004% C04 a ' c - S«aeb (MACS, 

Mi „ > j cpfiager- fHa- 

aisoo si ai., iSSS'i, The specie; primer pair usee wee S -CAA GAA 

i ~ ----- 0 . ^ — ,rr:Aro;^c 

~ 3 "P « j „„ v. P -, ! Si\ / \ f, '> U 

i i wPtamw ia 

Siefeaai ia a 1:1 si islam. i.ys:Pv-> were i 'id for 5 hr 
*"0 -«'Sh Pxstein ft/O and 0.2 : *l cwte ants-WSX-1 sfrfisetwr!. Tte 
i ' ' >f v- i \ ; ! / 1 i i 

with s ps-ptids ;H.N-Cf : KASAPiYSGV?XH!M-FVPc':H-GLLV--COOHi 

PLi-i oopo-aii 3 n ada'itipaai PMerppaai cysteine. ireaieTieei^ipitaies 

Vf 

t - * i! t ! t , ' " i 

sic! w t i - i> j i 1 *'!* (A nc sham Phar- 

> <■ j v A > la 

J> if 3 ! i I 

- •> ph ixxies were 

! > - i. 1 1 1 > < , 

a:OCyia» iTOfi: WSX- ! : " Or vVSOP- '! ' 'II < 'l[t> 

I '■<'<>„ l !' f 

I 3 v jl >t< V>*l Oiil - 

> , ii Kii"ifNrHiwi) CeHvv.-r?s< 

i i if i*c/lcmetei- 

V " > \ . < IToierisoas 

!cs.\ on .ifxj i>:: C.*ete A<:sa*« 

> o > < - or 2 f " < 

• I , i - ! 

at) aoi >aioaa! aefisedy 04 Pha 

Miiigsi!) T<? assess !5.-1 ? aespsssiver.vss. caits were stfmiilatpd as 
.JJWij'V 1 ' i> < ui 

1 )!P , i 

i ii i -. 

ess; ( < i mi Sou f siamatftmai} as ctescritxsti 

ri < Ursefi, 1998). 

i i t f and tha piafes 

:<;«iy;sr; es ;:■ Peeresses: rriicrripiaie reacipr 4 hi Piter. 
Par eel! eyela analysis, pufSj&d spiser. T coiis were stiivasisscKi as 
i Mil n 

L £ tinpies o w | 

Ceiis were tiiea ss:pe:.-erP.-r) in ; ,->P iiyaateiiia nesrosiirosae session 
w > J f >« j l"is " 1 1 

s - 1 . i e, ssnpsd (Yc- 

v - 1 1jJ rue u *us 

! H s ff . i lp 5 y 

fcf.-iieet isrSh mxsm Vt software {Bettws Dickinson), 
i r j i i- intiatren 

ia v;Pa aiiiaieaiiasoa a: CDs ' 7 aeiis ;a;a Th! or 1 sapsete was 
i vef« 0 s 




v , y Vi OV -i uvc and grewf-i 

in¥ftfoinMedten118vi«9- 5 



coeiaisiiap 2 mM qiaraanee. so mM HSPE$ t aaa' gsnteniscsn 03a 
pi/iTiii. Fcjr infscticr., aiiee were sei>su;aaeeesiy iiiasaiaiaei ia m 
a'P his-d fcof iesej W i™ e x • (P siriPsrpify phase yi-rtrv Tr>e 

* I < V * t til 

compariKi wad ths ttiicKness of the uninfected feft Jootpad. 

s ,i 10 s ; 
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